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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
investigations .  Copies  of  these  guidelines  may  be  obtained 
from  the  Department  of  the  Army,  Office  of  Chief  of  Engineers, 
Washington,  D.C.  203 1 ^ • 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  visual  observations  and  review  of  available  data. 
Detailed  investigations  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  materials  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  the  need  for  such  studies  which  should  be  performed 
by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  fac¬ 
tors  which  are  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  time  in  the 
future.  Only  through  frequent  inspections  can  unsafe  conditions 
be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  investigations  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  (PMF)  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS 


NAME  OF  DAM:  ; 

STATE  LOCATi  'N : 
COUNTY  LOCATION: 
STREAM: 

DATE  OF  INSPECTION: 
COORDINATES: 


Harmar  Refuse  Bank 

Pennsylvania 

Allegheny 

Unnamed  tributary  to  Guy’s  Run 
7  May  1981 
Lat.  40*32* 39" 

Long.  79 *50 ’48" 


ASSESSMENT 


Based  on  a  review  of  available  information,  visual  observations 
of  conditions  they  existed  on  the  date  of  the  field  inspec¬ 
tion  and  supporting  engineering  analysis,  the  general  condition 
of  the  Harmar  Refuse  Bank  is  considered  to  be  fair. 


This  assessment  is  based  primarily  on  visual  observations  of 
embankment,  slope  and  seepage  conditions  and  lack  of  knowledge 
of  embankment  material  and  ground  water  conditions. 

,! 

The  structure  is  classified  as  a  "large"  size,  "high"  hazard 
dam.  Corps  of  Engineers  guidelines  recommend  the  Probable 
Maximum  Flood  (PMF)  as  the  Spillway  Design  Flood  for  a  "large" 
size,  "high"  hazard  dam.  The  Harmar  Refuse  Bank's  Spillway 
Design  Flood  is  the  Probable  Maximum  Flood  and  the  impoundment 
capacity  was  found  to  be  well  in  excess  of  the  PMF. 


The  Phase  I  investigation  of  Harmar  Refuse  Bank  revealed 
deficiencies  and  conditions  which  should  be  corrected  or 
improved  through  implementation  of  the  following  recommended 
investigative,  improvement  and  monitoring  efforts. 


RECOMMENDATIONS 


1 .  Additional  Investigations:  It  is  recommended  that  the 
owner  immediately  perform  an  evaluation  of  the  stability  of 
Harmar  Refuse  Bank.  This  work  should  be  performed  under  the 
direction  of  a  registered  professional  engineer,  knowledgeable 
and  experienced  in  the  design  and  construction  of  earth  dams, 
and  should  include  an  evaluation  of  embankment  material  and 
groundwater  conditions  and  stability  analyses  if  deemed 
necessary . 

2.  Embankment  Improvements:  The  owner  should  continue  to 
implement  the  reclamation  program  that  has  been  pursued  to 
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date.  In  addition ,  a  surface  drainage  plan  should  be  developed 
that  corrects  those  conditions  that  are  now  contributing  to 
erosion,  sedimentation,  and  ponding  on  the  crest  and  downstream 
slope . 

3.  Monitoring  of  Springs  and  Seepage  Zones:  The  springs  and 
seepage  zones  should  be  monitored  at  frequent  intervals  for 
changes  in  water  quality  and  quantity.  If  one  does  not  now 
exist,  the  owner  should  develop  and  implement  a  regularly 
scheduled  monitoring  program  with  appropriate  records  to 
indicate  possible  long-term  changes  in  seepage  conditions. 

4.  Emergency  Operation  and  Warning  Plan:  The  owner  should 
develop  an  Emergency  Operation  and  Warning  Plan  including: 

(1)  Guidelines  for  evaluating  inflow  during  periods 
of  heavy  precipitation  or  runoff. 

(2)  Procedures  for  around-the-clock  surveillance 
during  periods  of  heavy  precipitation  or  runoff. 

(3)  Procedures  for  removal  of  standing  water  in  the 
reservoir  under  emergency  conditions. 

(*♦)  Procedures  for  notifying  downstream  residents 
and  public  officials,  in  case  evacuation  of  downstream  areas  is 
necessary. 

5.  Maintenance  and  Inspection  Procedure:  The  owner  should 
develop  written  maintenance  and  inspection  procedures  in  the 
form  of  checkists  and  step-by-step  instructions. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
HARMAR  REFUSE  BANK 
NATIONAL  I.  D.  NO.  PA  00835 
PennDER  No.  2-53 

SECTION  *. 

PROJECT  INFORMATION 

- 

5 

1.1  GENERAL 

a.  Authority:  The  Phase  I  investigation  was  performed 
pursuant  to  authority  granted  by  Publio  Law  92-36?  (National 
Dam  Inspeotion  Aot)  to  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  oonduot  inspections  of  dams  throughout 
the  United  States. 


b.  Purpose:  The  purpose  of  the  investigation  is  to  make 
a  determination  on  whether  or  not  the  dam  constitutes  a  hazard 
to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 


(D  Embankment :  The  Harmar  Refuse  Bank  is  a  ooarse  < 
and  fine  coal  refuse  disposal  faoility  for  the  Harmar  Mine  I 
and  Preparation  Plant  located  a  half  mile  to  the  south.  1 


The  Impounding  embankment  crest  is  about  900  feet  long  and  the 
toe  to  crest  height  is  410  feet.  The  embankment's  upstream  1 

slope  is  approximately  3.4H;1V.  The  downstream  slope  ranges 
from  11. 5H :1V  near  the  crest  to  2. OH: IV  at  the  toe. 

•4 

| 

(2)  Spillways?  The  slurry  impoundment  has  no  spill-  } 
ways  to  maintain  the  reservoir  pool  level  and  provide  for  ] 

discharge  of  storm  flows.  1 


(3)  Downstream  Conditions:  Guy's  Run  channel  is  I 

located  immediately  below  the  downstream  toe  of  the  Refuse 

Bank.  About  one-half  mile  downstream,  Guy's  Run  enters  the 
Allegheny  River  at  Harraarville,  Pennsylvania.  1 

4 

(4)  Reservoir:  The  reservoir  impounded  by  the  j 

Harmar  Refuse  Bank  was  about  2000  feet  long  at  the  time  of  the  1 
inspection.  When  the  reservoir  level  is  at  the  crest  of  the  l 
impounding  embankment,  the  pool  will  be  2,400  feet  long.  I 

(5)  Watershed :  The  watershed  contributing  to 

the  Harmar  Refuse  Bank,  90  acres,  is  two  thirds  woodland;  the 
impoundment  zone  is  the  other  third. 

■ 
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b.  Looation:  The  Harmar  Refuse  Bank  la  looated  on  an 
unnamed  tributary  to  Quy*s  Run  In  Harmar  Township,  Allegheny 
County,  Pennsylvania,  approximately  one  mile  north  of  Karmarville, 
Pennsylvania. 

o.  Size  Classification:  The  embankment  has  a  maximum 
toe  to  crest  height  0^16  feet.  The  maximum  storage  oapaoity 
impounded  by  the  embankment  is  1710  aore-feet.  Baaed  on  this 
data,  the  Harmar  Refuse  Bank  is  classified  as  a  "large"  aiae 
struoture .  \ 


d.  Hazard  Classification:  Harmar  Refuse  Bank  is 
classified  as  a  "high" -hazard  dam.  In  the  event  of  a  dam 
failure,  at  least  five  single  family  and  several  multi-family 
dwellings,  State  Route  28,  and  a  main  rail  line  oould  be 
subjected  to  substantial  damage,  and  loss  of  more  than  a  few 
lives  oould  result. 

e.  Ownership;  Harrier  Refuse  Bank  is  owned  by  the 
Harmar  Coal  Company,  Harmarville,  Pennsylvania.  Inquiries 
concerning  the  dam  should  be  addressed  to: 

Harmar  Coal  Company 
c/o  Consolidation  Coal  Company 
Eastern  Region 
450  Racetraok  Road 
Washington,  PA  15301 

Attention:  Mr.  Marshall  Hunt,  Divisional  Manager  of 
Engineering  and  Environmental  Quality  Control 
(412)  746-3400 


f.  Purpose  of  Dam:  Harmar  Refuse  Bank  was  constructed 
as  a  disposal  area  for  ooarse  and  fine  coal  refuse  from  the 
Harmar  Mine  and  Preparation  Plant.  .  1 
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g.  Design  and  Construction  History;  The  embankment  and 
impoundment  were  oonstruoted  by  Earmar  Ooal  Company  personnel 
beginning  in  1957.  Construction  was  halted  in  June  1980  with 
the  shutdown  of  the  Harmar  Mine. 

h.  Normal  Operating  Procedure:  Harmar  Refuse  Bank 
was  designed  to  operate  as  an  uncontrolled  structure.  Under 
normal  operating  conditions,  fine  coal  refuse  slurry  was 
discharged  to  the  impoundment  for  settling  and  disposal. 
Clarified  water  was  returned  by  pump  to  the  preparation  plant 
for  reuse  in  the  coal  cleaning  process. 

Concurrently,  coarse  coal  refuse  was  placed  on  the  existing 
embankment  crest  and  the  downstream  portion  of  the  impoundment 
zone  to  raise  the  embankment  crest  elevation.  The  impoundment 
zone  was  kept  large  enough  to  accommodate  the  runoff  from  large 
precipitation  events  so  that  a  spillway  was  not  necessary. 
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1.3  PERTINENT  DATA 


Drainage  Area 


Disoharae 


0.14  sq.  ml . 


Maximum  Flood  at  Dam  Faoility 
Spillway  Capaoity  at  Top  of  Embankment 

Elevation  (feet  above  MSP 


Unknown 

None 


Design  Top  of  Embankment 
Current  Top  of  Embankment 
Pool  at  Time  of  Inspection* 
Maxim  im  Tailwater 
Downstream  toe  of  Embankment 

Reservoir  Length 


Unknown 
1 150+ 
11007 
Unknown 
740+ 


Maximum  Pool 

Pool  at  Time  of  Inspection 

Reservoir  Storage 

Current  Top  of  Embankment 
Pool  at  Time  of  Inspection 

Reservoir  Surface 

Current  Top  of  Embankment 
Pool  at  Time  of  Inspeotion 


Embankment 

Type 

Height 

Crest  Length 
Crest  Width 
Slopes 

Downstream 
Upstream 
Impervious  Core 
Grout  Curtain 


2400  feet 
2000  feet 


1578  acre-feet 
146  aore-feet 


42.1  acres 

15.1  aorea 


Coarse  Coal  Refuse  With  Upstream 
Construction  Over  Fine  Coal  Refuse 

410  feet 
900  feet 
365  feet 

11.5HS1V  to  2. OH: IV 
3.4H:  IV 
Unknown 
Unknown 


Principal  Spillway  (Regulating  Outlet) 
Type 

Emergency  Spillway 


None 


Type 


None 


•Datum  for  field  measurements  as  estimated  from  USGS  topographic 
map. 
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SECTION  2 
ENGINEERING  DATA 


2. 1  DESIGN 

a.  Design  History:  No  information  was  found  on  the 
design  of  this  structure, 

b.  Lata  Available:  Data  available  for  review  included: 

(1)  The  contents  of  PennDER  files  consisting  of  dam 
location  information  and  a  dam  inventory  form. 

(2)  Conversations  with  the  Owner’s  representative 
during  the  field  inspection  on  7  May  1981. 

2.2  CONSTRUCTION 

a.  Constructors :  The  dam  was  constructed  by  Harmar  Coal 
Company  personnel  between  1952  and  June,  1980. 

b.  Modifications :  No  information  was  available  on  for¬ 
mal  modifications  to  the  structure.  Construction  of  the  im¬ 
pounding  embankment  was  approximately  continuous  between  1952 
and  June  1980,  when  the  Harmar  Mine  was  closed.  The  embankment 
was  the  principal  coarse  coal  refuse  disposal  area  for  the 
Harmar  Mine's  coal  preparation  plant,  and  the  impoundment  was 
the  principal  disposal  area  for  fine  coal  refuse. 

Upstream  construction  methods  were  employed  to  raise  the 
embankment  and  impoundment  to  their  current  height. 

A  rockfill  buttress  and  seepage  collection  pond  at  the  down¬ 
stream  toe  of  the  embankment  were  observed  during  the  field 
inspection.  They  appeared  to  be  of  recent  construction  (within 
the  last  several  years). 

Reclamation  of  embankment  outslopes  consisting  of  grading, 
topsoil  placement  and  vegetation  is  proceeding  in  an  upslope 
direction.  The  rate  of  this  reclamation  work  could  not  be 
determined . 

2.3  OPERATION 

a.  Dam:  The  dam  was  designed  to  operate  without 
a  dam  tender  and  no  operational  data  are  available. 

b.  S,  ■ always:  There  is  no  principal  or  emergency 
spillway  at  this  facility. 

c.  Outlet  Works:  No  outlet  works  was  observed  at  this 
facility . 
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2.4  EVALUATION 

a.  Availability :  Available  information  was  obtained 
from  the  Pennsylvania  Department  of  Environmental  Resources  and 
was  supplemented  by  conversations  with  a  representative  of 

the  Owner. 

b.  Adequacy :  The  available  design  information,  supple¬ 
mented  by  field  inspections  and  engineering  analyses  presented 
in  succeeding  sections,  is  adequate  for  the  purpose  of  this 
Phase  I  Inspection  Report. 


c.  Validity :  There  appears  to  be  no  reason  to  question 

the  validity  of  the  very  limited  available  engineering  infor¬ 
mation  . 


3. 1  FINDINGS 


SECTION  3 
VISUAL  INSPECTION 


a.  General :  The  field  inspection  of  Harmar  Refuse  Bank 
was  performed  on  7  May  1981  and  consisted  of: 

(1)  Visual  observations  of  the  crest  and  slopes, 
groins  and  abutments. 

(2)  Visual  observations  of  the  embankment's  down¬ 
stream  toe  area,  including  drainage  features  and  surficial 
conditions. 

(3)  Transit  stadia  field  measurements  of  relative 
elevations  across  the  embankment  slopes. 

(4)  Visual  observations  of  the  reservoir  shoreline 
and  watershed. 


(5)  Visual  observations  of  downstream  conditions  and  j 
evaluation  of  downstream  hazard  potential. 

The  visual  observations  and  measurements  were  made  during 
periods  when  the  reservoir  was  at  normal  operating  level. 

•  •  .  V 

The  visual  observations  checklist,  field  sketch  and  field 
section  containing  the  observations  and  comments  of  the  field 
inspection  team  are  contained  in  Appendix  A.  Specific  observa-  j 
tions  are  illustrated  on  photographs  in  Appendix  C.  Detailed  | 

findings  of  the  field  inspection  are  presented  in  the  following  | 

sections.  •: 

■  '  .  '.-I 

b.  Embankment:  "  1 

( 1 )  Crest :  The  crest  of  the  embankment  was  generally  J 
level  in  an  overall  sense  but  was  locally  quite  irregular  and  Q 
contained  numerous  vehicle  ruts,  truck  dumped  material  deposits  | 
and  grading  ridges.  Numerous  depressions  were  noted  that  I 

appeared  to  be  capable  of  ponding  water.  A  pond  approximately  . .sjj 
20  feet  across  was  observed  near  the  center  of  the  crest.  1 


Randomly  oriented  drying  cracks  were  observed  at  numerous  1 

locations  on  the  crest  and  embankment  slopes.  A'  few  tensional  | 

cracks  were  noticed  near  the  junction  of  the  upstream  slope  and  | 
crest;  they  appeared  to  be  the  result  of  instability  due  to 
lack  of  compaction  of  near  surface  materials.  Some  sinkholes 
were  noted  in  this  area  which  appeared  to  be  the  result  of  j 

channeling  of  surface  flows  into  uncompacted  areas  between  soil 
masses. 


The  crest  of  the  dam  was  generally  higher  toward  the  oenter  of 
the  structure  and  sloped  gradually  toward  each  abutment. 
Horizontally,  the  crest  was  approximately  perpendicular  to  the 
axis  of  the  valley. 

The  crest  of  the  embankment  was  entirely  unvegetated. 

(2)  Upstream  Slope:  The  upstream  slope  appeared  to 
consist  of  a  heterogeneous  mixture  of  soil,  rock  and  coarse 
coal  refuse  materials  placed  in  a  random  manner  such  that  the 
slope  was  both  locally  and  generally  uneven  and  irregular. 

Numerous  deep  erosional  gullies  crossed  the  upstream  alo.e. 

The  upstream  slope  was  entirely  unvegetated. 

(3)  Downstream  Slope:  The  downstream  face  ranged 
from  an  unvegetlted,  relatively  mild  slope  near  the  crest  to 
a  relatively  steep,  vegetated  slope  near  the  toe.  An  inter¬ 
mediate  lection  consisted  of  a  grassed,  moderate  slope. 

The  upper  section  of  the  embankment  consists  of  barren,  coarse 
coal  refuse  materials  that  are  being  reclaimed  by  grading  to 
provide  proper  drainage,  topsoil  and  ultimately  vegetation  for  § 
erosion  and  infiltration  control.  This  upper  portion  of  the  f 

downstream  slope  has  suffered  some  erosional  distress  due  to  1 

surface  runoff  and  has  considerable  ponding  potential  for  i 

surface  runoff  flows.  ,•  I 

No  significant  cracks,  scarps  or  anomalous  bulges  indicative  of  J 
detrimental  embankment  movement  were  observed  anywhere  on  the  1 


upper  portion  of  the  downstream  slope. 

The  central  portion  of  the  downstream  slope  consists  of  a 
reclaimed  section  of  the  refuse  embankment  that  has  been 
graded,  topsoiled  and  vegetated.  In  general*  the  vegetation 
ranged  from  a  few,  barren  areas  to'  large  areas  pf  uniformly 
vegetated  slope.  Some  erosion  of  slopes,  particularly  near 
the  abutments,  has  occurred  with  resultant  sedimentation  at 
locations  on  benches  and  in  groin  drainage  channels. 

A  fairly  large  slough  zone  has  developed  in  the  central  portion 
near  the  left  abutment.  The  slough  is  characterized  by  tension 
cracks  and  a  small  scarp  near  the  top  of  the  slough  and  hummocky, 
colluvial  soils  emitting  seeping  water  near  the  toe;  The 
slough  appeared  to  be  of  a  surficial  nature  and  did  not  appear 
to  threaten  the  overall  stability  of  the  embankment. 

No  significant  cracks,  other  scarps  or  bulges  indicative  of 
slope  movement  were  observed  anywhere  else  on  the  central 
portion  of  the  downstream  slope. 


The  lower  portion  of  the  downstream  slope  oonsists  of  a  moder¬ 
ately  steep  section  of  embankment  that  appeared  to  be  consider¬ 
ably  older  than  the  upper  and  central  portions.  Covering 
vegetation  was  considerably  more  mature  and  numerous  small  (2 
to  3  inch)  diameter  trees  were  growing  on  this  portion  of  the 
slope.  Surface  drainage  in  this  area  was  less  controlled 
than  on  the  central  portion  and  numerous  erosion  and  sediment 
zones  were  observed. 

A  significant  slough  zone  exists  on  the  left  aide  of  the  lower 
portion  of  the  downstream  slope.  A  scarp  several  feet  high  and 
hummocky,  colluvial  conditions  were  observed  *  Springs  and 
seeps  were  emitting  iron  stained  water  and  water  was  ponded  at 
several  points  in  the  vicinity  of  the  toe  of  the  slough.  Tre-ra 
on  this  portion  of  the  bench  were  noticeably  tilted  in  an 
upstream  direction. 

A  wooden  flume  is  located  on  the  lower  slope  near  the  center  of 
the  embankment.  The  flume  is  quite  old  and  wood  has  deterio¬ 
rated  and  rotted  at  several  points.  A  considerable  amount  of 
seepage  was  discharging  from  beneath  the  flume  at  the  flumq's 
downstream  end  and  considerable  iron  staining  and  deposition  of 
fine  materials  were  noted  beneath  and  immediately  below  the 
flume. 

Besides  the  slough  zone  described  above,  there  were  no  other 
significant  indications  of  embankment  slope  movement  or 
displacement . 

The  downstream  toe  of  the  embankment  consists  of  a  rock  fill 
buttress  that  has  been  placed  against  the  older  portion  of  the 
embankment  and  along  the  left  abutment.  The  buttress  is  of 
relatively  recent  construction  and  was  in  good  condition  on  the 
date  of  inspection.  Surfaces  were  uniform  and  no  cracks  or 
displacements  were  observed. 

At  the  immediate  toe  of  the  buttress,  there  is  a  seepage  col¬ 
lection  pond  that  contains  a  pump  on  a  floating  intake  structure 
On  the  date  of  inspection,  the  water  level  in  the  pond  was 
quite  low  and  two  large  springs  were  observed  discharging  to 
the  collection  pond  through  the  rock  fill  of  the  toe  buttress. 
The  left  spring  was  discharging  approximately  50  gallons  per 
minute  of  clear  water  through  a  heavily  iron  stained  zone.  The 
right  spring  was  discharging  approximately  one  gallon  per 
minute  from  an  iron  stained  zone  and  a  white  salt  material  was 
observed  at  and  below  the  discharge. 


c.  Abutments : 

(1)  Left :  The  left  abutment  consists  of  a  natural 
ridge  line  that  bounds  the  impounding  embankment  from  crest  to 
toe.  In  the  upper  reaches ,  the  abutment  is  grassed  and  wooded 
and  was  in  generally  good  condition.  No  significant  erosion 
or  indications  of  slope  instability  were  observed. 

The  junction  of  the  abutment  and  embankment  in  this  reach 
consists  of  the  haul  or  access  road  from  the  transfer  station 
to  the  crest  of  the  dam.  Some  erosion  has  occurred  in  drainage 
ditches  on  each  side  of  the  road  as  a  result  of  surface  runoff 
from  embankment  and  abutment  slopes. 

The  lower  left  grcin  was  relatively  ill  defined  as  a  result  of 
reclamation  activities  that  have  extended  the  embankment's 
central  and  lower  portion  onto  the  abutment.  Minor  and  signi¬ 
ficant  erosicnal  gullies  were  observed  in  this  area  as  a 
result  of  surface  runoff  over  unvegetated  to  sparsely  vegetated 
slopes.  Some  sediment  was  noted  at  several  points  along 
drainage  channels. 


A  significant  slough  zone  was  observed  on  the  lower  left  I 

abutment  immediately  above  the  rock  fill  toe  buttress.  The  j 

slough  was  approximately  100  feet  long  and  30  feet  high, 
contained  a  significant  scarp  at  the  head  and  hummocky,  collu¬ 
vial  soils  near  the  toe.  The  slough  appeared  to  have  been  j 

revegetated  and  gave  no  indication  of  recent  movement.  j 

■i 

A 

A  small  slough  with  tension  cracks  and  hummocky  conditions  and  j 

water  seeping  from  the  toe  was  observed  at  the  toe  of  the  left  i 

abutment,  immediately  beyond  the  left  abutment  rookfill  buttress.  | 
The  slough  zone  was  small  and  gave  no  indication  of  posing  a  ■] 

serious  threat  to  the  abutment  or  impounding  embankment.  i 

■j 

(2)  Right :  The  right  abutment  consists  of  a  natural  i 
ridge  line  that  ranged  from  heavily  wooded  near  the  crest  to 
barren  in  the  central  portion  and  to  heavily  wooded  in  the 
lower  portions  of  the  embankment. 

4 

5 

The  barren  area  is  located  adjacent  to  the  upper  portion  of  | 

the  downstream  slope  and  appeared  to  be  the  result  of  excavation 
of  soil  and  rock  for  construction  and  reclamation  activities. 

Some  erosion  due  to  surface  runoff  and  resultant  sedimentation  j 
of  eroded  materials  has  occurred  at  and  immediately  below  this  j 
portion  of  the  abutment.  ! 


i 

.3 


The  lower  right  groin  has  suffered  significant  erosion  due  to 
surfaoe  runoff  from  embankment  slopes  and  bench  drains.  At  one 
point,  near  the  lower  central  portion  of  the  embankment,  the 
erosion  has  reaohed  a  depth  of  3  to  4  feet.  Drainage  ohannels 
below  contain  considerable  sediment  from  the  erosional  aotivity. 

A  surface  drainage  channel  crosses  the  lower  portion  of  the 
right  abutment  and  discharges  to  the  seepage  collection  pond  at 
the  toe  of  the  embankment.  No  significant  erosion  or  sedimen¬ 
tation  was  observed. 

A  slough  zone  of  moderate  size  containing  a  scarp,  hummocky 
soil  and  considerable  seepage  discharge  was  observed  on  the 
right  abutment  adjacent  to  Guy's  Run  hoed  beyond  the  downstream 
limit  of  the  impounding  embankment.  A  concrete  seepage  collec¬ 
tion  trench  was  diverting  seepage  flows  to  a  pump  house  fo” 
return  to  the  seepage  collection  pond.  Considerable  iron 
st&xning  was  observed  in  the  vicinity  of  the  slump  and  ditch. 

d.  Seepage:  Several  springs  and  seepage  zones  were 
observed  on  and  about  the  impounding  embankment.  Several  of 
the  seepage  zones  have  been  previously  described  in  connection 
with  slough  zones  and  the  seepage  collection  pond. 

Four  other  springs  were  observed  that  were  not  associated  with 
sloughs  or  the  pond.  The  highest  spring  and  associated  seepage 
zone  was  observed  just  below  the  crest  near  the  right  groin  of 
the  embankment.  Seepage  was  estimated  at  less  than  one-half 
gallon  per  minute  and  appeared  to  originate  at  a  topographic 
low  in  a  rock  borrow  area  just  above  on  the  right  abutment. 

The  second  spring  was  observed  in  a  deep  erosional  gully  in  the 
left  central  portion  of  the  downstream  slope  near  the  access 
road.  A  seepage  flow  estimated  at  1  to  2  gallons  per  minute 
clear  water  was  discharging  from  a  coarse  coal  refuse  strata 
that  was  exposed  in  the  erosional  cut.  The  origin  of  the 
seepage  may  have  been  infiltration  from  a  ponded  area  immedi¬ 
ately  above  the  erosional  gully.  A  dike  has  been  formed, 
apparently  to  collect  surface  water  for  erosion  and  sediment 
control . 


t 


The  third  spring  is  located  on  the  oentral  portion  of  the 
downstream  slope  adjacent  to  the  right  abutment.  On  the  date 
of  inspection,  the  spring  was  discharging  one-half  to  one 
gallon  per  minute  clear  water  into  the  right  groin  drainge 
channel.  The  origin  of  the  spring  flow  could  not  be  deter¬ 
mined  . 

None  of  these  three  springs  appeared  to  be  indicative  of  a 
significant  or  serious  groundwater  problem  within  the  embank¬ 
ment  or  abutments.  There  were  no  indications  of  an  extensive 
groundwater  reservoir  within  the  embankment  and  there  was  no 
defined  line  of  seepage  or  anomalous  changes  in  vegetation  in 
the  central  or  upper  portions  of  the  embankment. 

/_  fourth  spring,  not  associated  with  sloughs  or  the  seepage 
collection  pond,  was  observed  at  the  lower  end  of  the  wooden 
flume  just  above  the  rock  fill  toe  butress.  The  spring  was 
discharging  approximately  one  gallon  per  minute  clear-  water  but 
considerable  deposition  of  fine  materials  was  observed  in  the 
vicinity.  These  materials  appeared  to  be  the  result  of  chemical 
activity  rather  than  internal  erosion  of  embankment  soils.  The 
spring  discharge  point  was  immediately  adjacent  to  the  slough 
on  the  lower  downstream  slope  and  ,ne  slough  in  the  lower 
left  abutment  area. 

e.  Spillways:  No  spillways  were  observed  on  the  date  of 
inspection. 

f.  Reservoir: 

(1)  Slopes:  Shoreline  slopes  around  the  perimeter 
of  the  reservoir  were  generally  moderately  steep  to  steep  and 
were  almost  entirely  wooded.  There  were  no  indications  of 
significant  shoreline  instability  or  erosion  on  the  date  of 
inspection . 

(2)  Inlet  Stream:  Because  of  the  location  of  the 
impoundment  high  in  the  watershed,  there  is  no  defined  inlet 
stream. 


(3)  Sedimentation :  The  reservoir  contains  a  consid¬ 
erable  quantity  of  fine  coal  refuse  sediment,  particularly  in 
the  vicinity  immediately  behind  the  upstream  slope  of  the 
embankment . 

(4)  Watershed :  The  watershed  was  observed  to  be  as 
indicated  by  the  most  recent  USGS  topographic  map.  No  signi¬ 
ficant  new  construction  or  mining  activities  were  observed 

in  the  watershed.  The  watershed  is  almost  entirely  wooded, 
except  for  the  impoundment  zone. 


-11- 


Downstream  Conditions: 


(1)  Downstream  Channel:  Harmar  Refuse  Bank  has 
no  downstream  ohannel  because  it  has  no  outlet  facilities. 


Guy's  Run  approaches  the  toe  of  the  embankment  from  the  south; 
and  after  passing  beneath  Guy's  Run  Road,  approximately  100 
feet  below  the  toe  of  the  embankment,  turns  sharply  to  the  east 
and  proceeds  down  the  valley  toward  the  Allegheny  River. 


(2)  Floodplain  Conditions:  In  the  first  800  feet 
below  the  dam,  there  are  at  least  five  single  family  dwellings 
and  several  multi-family  dwellings  located  in  the  Guy's  Run 


valley  at  elevations  low  enough  to  possibly  be  affected  should 
the  dam  fail. 


3.2  EVALUATION 

The  following  evaluations  are  based  on  the  visual  inspection 
performed  on  7  May  1981. 


a.  Harmar  Refuse  Bank  was  functional  on  the  date  of 
inspection.  Several  deficiencies  were  observed,  which  included:^ 

■A 

(1)  An  unvegetated  crest,  upstream  slope,  and 

portions  of  the  downstream  slope.  j 

(2)  Minor  erosion  of  unvegetated  portions  of  the 

dam,  including  some  minor  sinkhole  development  along  the  l 

upstream  side  of  the  crest.  '3 

I 

(3)  Sloughing  of  embankment  and  abutment  slopes  and  J 
uncontrolled  seepage,  particularly  in  the  lower  portion  of  the  j 
dam. 


(4)  Poor  surface  drainage  characteristics  of  crest  J 
and  upper  downstream  slopes  that  appear  to  have  resulted  in  J 
infiltration  and  subsequent  development  of  springs  on  the  j 
embankment  slopes.  } 


(5)  Surface  drainage  deficiencies  that  have  resulted 
in  concentrated  flows  on  benches  and  groins,  resulting  in 
erosion  and  subsequent  deposition  of  sediments. 

b.  Spillways  and  Outlets:  Harmar  Refuse  Bank  had  no 
observed  spillways  or  outlets  on  the  date  of  inspection. 
However,  the  apparent  capacity  of  the  impoundment  zone  would 
preclude  the  necessity  of  outlets  for  a  structure  that  is 
monitored  periodically. 


J 

a 

i 

.a 

i 

xi 


I 


o.  Seepage:  Se/eral  springs  and  seepage  zones ,  many 
associated  with  slough  zones,  were  observed  on  the  embankment, 
particularly  In  the  lower  por. ions.  There  was  no  indication  of 
a  high  ground  water  level  in  the  upper  or  central  portions  of 
the  embankment.  Considerable  movement  of  ground  water  in  the 
lower  portions  is  evident,  but  it  could  not  be  determined 
whether  this  condition  is  the  result  of  a  significant  build-up 
of  ground  water  behind  the  lower  portion  of  the  embankmont  or 
the  result  of  drainage  through  perched  and  preferred  subsurfaoe 
ohannels. 

d.  Hazard  Potential t^iaraar  Refuse  Bank  was  assigned 
a  "high*  hazard  potential  rating.  This  rating  is  based  on  the 
observed  height  and  impounding  capacity  of  the  pond  and  the 
downstream  floodplain  conditions,  which  inoluded  numerous 
inhabited  dwellings  and  Guy's  Run  Road.  Failure  of  the  H&rmar 
Refuse  Bank  could  result  in  significant  disruption  of  commercial 
activities  and  loss  of  more  than  a  few  lives  could  result. 


jLi,  isij  i  .t  i.fa  k,.vuk«L^ 
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SECTION  4 

OPERATIONAL  FEATURES 


4. 1  PROCEDURE 

When  the  facility  was  in  use,  the  only  operational  features 
were  the  slurry  inflow  pipe  and  the  pump  return  system.  Pine 
coal  refuse  slurry  was  pumped  from  the  Harmar  M.'.ne  and  Pre¬ 
paration  Plant  to  an  open  channel  on  the  upper  left  abutment 
where  flow  was  by  gravity  to  the  impoundment  zone  for  settling 
and  disposal.  Clarified  water  was  returned  to  the  preparation 
plant  by  a  pump  and  pipeline  system. 

No  spillways  or  permanent  outlet  works  were  employed. 

4.2  MAINTENANCE  OF  DAM 

The  embankment  and  appurtenances  are  maintained  by  the  Harmar 
Coal  Company.  Maintenance  reportedly  consists  of  periodically 
repairing  eroded  and  sloughed  areas  and  making  miscellaneous 
repairs  as  neoessary. 

4.3  INSPECTION  OF  DAM 

The  Harmar  Coal  Company  Is  required  by  the  State  of  Pennsylvania 
to  inspect  the  dam  annually  and  make  needed  repairs. 

The  Harmar  Coal  Company  is  required  by  the  Mining  Safety  and 
Health  Administration  (MSHA)  to  inspect  the  dam  at  least  once 
every  seven  days  and  to  make  an  annual  report  and  certification 
of  the  dam. 

4.4  WARNING  PROCEDURE 

There  is  no  warning  system  and  no  formal  emergency  procedure 
to  alert  or  evacuate  downstream  residents  upon  threat  of  a 
dam  failure, 

4.5  EVALUATION 

The  facility  does  not  have  an  outlet  works  to  draw  down  the 
pool  in  case  of  an  emergency. 

The  maintenance  program  should  be  continued.  However,  there 
are  no  written  operation,  maintenance  or  inspection  procedures, 
nor  is  there  a  warning  system  or  formal  emergency  procedure  for 
this  dam.  These  procedures  should  be  developed  in  the  form  of 
checklists  and  step  by  step  instructions,  and  should  be  imple¬ 
mented  as  necessary 
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HYDROLOGY/ HYDRAULICS 


5.1  EVALUATION  OF  FEATURES  | 

a.  Design  Data;  The  Harmar  Refuse  Bank  has  a  watershed  J 

of  about  96 'mores,  which  is  vegetated  primarily  by  woodland.  | 

The  watershed  is  about  3,000  feet  long  and  1,800  feet  wide  and 
has  a  maximum  elevation  of  about  1,270  feet  (MSL).  ] 

There  are  no  spillways  or  permanent  outlet  works  faoilities.  | 

There  is  no  information  available  on  the  required  spillway  | 

oapaoity  at  the  time  of  this  facility's  oonstruotion.  1 

No  hydrologio  calculations  were  found  relating  reservoir/spillway  ’ 
performance  to  the  Probable  Maximum  Flood  or  fractions  thereof.  | 

b.  Experience  Data:  Records  are  not  kept  of  the  impound-  1 
ment  level  or  rainfall  amounts.  There  is  no  record  or  report 

of  the  embankment  ever  being  overtopped. 

i 

0.  Visual  Observations :  On  the  date  of  the  field  inspeo-  1 
tion,  the  pool  elevation  was  about  50  feet  below  the  embankment 
crest. 

i 

d.  Overtopping  Potential;  Overtopping  potential  was  i 

investigated  through  the  development  of  the  Probable  Maximum 
Flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir.  The  Corps  j 
of  Engineers  guidelines  recommend  the  Probable  Maximum  Flood 
(PMF)  as  the  SDF  for  "large"  size,  "high"  hazard  dams.  Based 
on  the  size  and  hazard  classification,  the  Harmar  Refuse  Bank  ] 
has  a  Spillway  Design  Flood  (SDF)  of  the  PMF. 

Hydrometeorological  Report  No.  33  indicates  the  adjusted  24 
hour  Probable  Maximum  Preoipitation  (PMP)  for  the  subjeot  site  1 
is  19.2  inches.  No  calculations  are  available  to  indioate 
whether  the  reservoir  is  sized  to  store  a  flood  corresponding  j 
to  the  runoff  from  19*2  inches  of  rainfall  in  24  hours.  | 

Consequently,  an  evaluation  of  the  reservoir  was  performed  to  i 
determine  whether  the  available  storage  capacity  is  adequate 
under  current  Corps  of  Engineers  guidelines. 


The  Corps  of  Engineers,  Baltimore  District,  has  direoted  that 
the  HEC-1  Dam  Safety  Version  oomputer  program  be  utilised.  The 
program  was  prepared  by  the  Hydrologio  Engineering  Center  (HEC), 
U.S,  Army  Corps  of  Engineers,  Davis,  California,  July  1978. 

The  major  methodologies  and  key  input  data  for  this  program  are 
disoussed  briefly  in  Appendix  D. 

The  peak  inflow  to  the  Harmar  Refuse  Bank  was  determined  by 
HEC-1  to  be  510  ofs  for  a  full  PMF. 


e.  Adequaoy :  The  available  storage  oapaoity  of  the 

impoundment  was  determined  to  be  in  excess  of  100$  of  the  PMF 
by  HEC-1.  Aooording  to  Corps  of  Engineers*  guidelines,  the 
reservoir  capacity  of  the  Harmar  Refuse  Bank  is  "adequate"  to 
store  the  inflow  from  a  PMF  event  without  overtopping  the 
embankment . 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  AVAILABLE  INFORMATION 

a.  Design  and  Const ruotion  Pita:  No  design  documenta¬ 
tion  or  oaloulations  were  available  for  review. 

b.  Operating  Reoorda:  There  are  no  written  operating 
records  or  procedures  lor  this  dam. 

o.  Mining  Aotivity:  The  Upper  Freeport  Coal  Seam  lies 
approximately  300  feet  below  the  Refuse  Bank  and  may  have  been 
deep  mined.  The  Pittsburgh  Coal  Seam  outorops  near  the  adjaoent 
hilltops  and  has  been  generally  removed  by  surfaoe  mining. 

d.  Visual  Observations?  The  field  inspection  disolosed 
several  indications  of  potential  slope  instability,  including 
embankment  and  abutment  slough  cones,  uncontrolled  embankment 
seepage  and  springs. 

There  was  no  visible  "line  of  seepage"  and  no  marked  vegetal 
changes  suggesting  a  general  groundwater  reservoir  within  the 
embankment.  However,  the  source  or  origin  of  springs  and 
seepage  in  the  lcwer  portion  of  the  downstream  slope  and 
abutments  could  not  be  determined.  Neither  oould  the  extent  of 
the  groundwater  reservoir  be  determined. 

The  overall  slope  of  the  lower  portion  of  the  downstream  face 
was  measured  to  be  2.7H;1V.  In  the  central  portion,  the  slope 
was  measured  to  be  3«5H:1V  and  on  the  upper  portion,  the 
slope  was  11. 5H :1V. 

No  surficial  evidence  of  mine  subsidence  was  observed  in  the 
vicinity  of  the  Refuse  Bank. 

e.  Performance:  No  reports  of  problems  with  the  per¬ 
formance  of  this  embankment  over  its  lifetime  were  available 
for  review. 

The  existence  of  a  recently  placed  rock  fill  buttress  on  the 
downstream  toe  and  left  abutment  sl.ope  suggests  that  ooncern 
for  embankment  stability  may  have  existed  in  the  recent  past. 

6.2  EVALUATION 


a.  Design  Documents:  No  design  documentation  was 
available  to  evaluate  the  structure. 


-17 


b.  Embankment :  Based  on  the  results  of  the  visual 
observations  of  embankment  slopes,  materials  and  groundwater 
conditions,  there  appeared  to  be  insufficient  information  to 
evaluate  the  stability  of  the  embankment. 

This  is  based  on  observations  of  local  slope  instability  at 
several  places  on  the  downstream  slope,  uncontrolled  seepage 
and  springs  at  lower  elevations  and  a  lack  of  knowledge  of 
embankment  construction  procedures,  particularly  lack  of 
knowledge  of  the  location  and  structural  condition  of  fine  coal 
refuse  sediments  within  the  embankment. 

The  overall  slope  of  the  lower  portion  of  the  downstream  face 
may  or  may  not  have  an  adequate  margin  of  safety  for  certain 
embankment  material  and  groundwater  conditions. 

c.  Seismic  Stability:  According  to  the  Seismic  Risk  Map 
of  the  United  States,  the  Harmar  Refuse  Bank  is  located  in  Zone 
1  where  damage  due  to  earthquakes  would  most  likely  be  minor. 

A  dam  located  in  Seismic  Zone  1  may  be  assumed  to  present  no 
hazard  from  an  earthquake,  provided  static  stability  conditions 
are  satisfactory  and  conventional  safety  margins  exist.  Since 
there  is  concern  regarding  the  static  stability  of  the  Refuse 
Bank,  the  seismic  stability  is  questionable  and  should  be 
assessed  as  part  of  the  investigations  recommended  in  Section  7. 
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SECTION  7  1 

ASSESMENT  AND  RECOMMENDATIONS  1 


7. 1  ASSESSMENT 

a.  Evaluation; 

( 1 )  Embankment :  The  Harraar  Refuse  Bank  is  considered  | 

to  be  in  fair  condition.  This  assessment  is  based  primarily  | 

on  visual  observations  of  the  embankment’s  downstream  slope  | 

that  revealed  slough  zones  and  uncontrolled  seepage  and  springs;  ;| 
the  origin  of  these  conditions  could  not  be  determined.  Also,  J 

surface  drainage  conditions  are  deficient  at  several  locations,  J 
as  indicated  by  observed  erosion  and  sedimentation,  ponding,  % 

and  depressions  where  ponding  can  occur.  | 

(2)  Impoundment  Capacity:  The  impoundment  capacity  1 

was  found  by  HEC-1  to  be  ’’adequate”  for  the  Refuse  Bank’s  size  J 
and  hazard  classification.  The  Spillway  Design  Flood  for  the 
Refuse  Bank  is  the  Probable  Maximum  Flood  (PMF)  and  the  impound¬ 
ment  capacity  was  found  to  be  well  in  excess  of  the  PMF.  j 

•  -’t 

(3)  Emergency  Plans;  The  lack  of  a  documented  ;| 

emergency  operation  and  warning  plan  is  considered  to  be  a 
deficiency.  j 


Also,  the  lack  of  a  facility  or  plan  for  drawing  down  the 
impoundment  zone  in  case  of  an  emergency  is  considered  to  be 
a  deficiency. 


b.  Adequacy  of  Information:  The  information  available 
on  design,  construction,  operation  and  performance  history  in  I 

combination  with  visual  observations  and  hydrology  and  hydraulic  i 
calculations  was  sufficient  to  evaluate  the  embankment  and  | 

appurtenant  structures  in  accordance  with  the  Phase  I  investiga-  1 
tion  guidelines.  4 


4 

c.  Urgency :  The  recormendations  presented  in  Section  j 

7.2  should  be  implemented  immediately.  J 

I 

d.  Necessity  for  Further  Studies:  Additional  engineering  | 

information  is  required  to  adequately  evaluate  the  structural  J 

stability  of  the  Harmar  Refuse  Bank.  | 

7.2  RECOMMENDATIONS  1 


a.  Additional  Investigations:  It  is  recommended  that 
the  owner  immediately  perform  an  evaluation  of  the  stability 
of  the  Harmar  Refuse  Bank.  This  work  should  be  performed  under 
the  direction  of  a  registered  professional  engineer  who  is 
knowledgeable  and  experienced  in  the  design  and  construction  of 
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earth  dams,  and  should  Include  an  evaluation  of  embankment 
material  and  groundwater  conditions  and  stability  analyses  if 
deemed  necessary. 

b.  Embankment  Improvements:  The  owner  should  continue 
to  implement  the  reclamation  program  that  has  been  pursued  to 
date.  In  addition,  a  surface  drainage  plan  should  be  developed 
that  corrects  those  conditions  that  are  now  contributing  to 
erosion,  sedimentation,  and  ponding  on  the  crest  and  downstream 
slope . 

c.  Monitoring  of  Springs  and  Seepage  Zones:  The  springs 
and  seepage  zones  should  be  monitored  at  frequent  intervals  for 
changes  in  water  quality  and  quantity.  If  one  does  not  now 
exist,  the  owner  should  develop  and  implement  a  regularly 
scheduled  monitoring  program  with  appropriate  records  to 
indicate  possible  long-term  changes  in  seepage  conditions. 

d.  Emergency  Operation  and  Warning  Plan:  The  owner 
should  develop  an  Emergency  Operation  and  Warning  Plan 
including : 

(1)  Guidelines  for  evaluating  inflow  during  periods 
of  heavy  precipitation  or  runoff. 

(2)  Procedures  for  around-the-clock  surveillance 
during  periods  of  heavy  precipiation  or  runoff. 

(3)  Procedures  for  removal  of  standing  water  in  the 
reservoir  under  emergency  conditions. 

(4)  Procedures  for  notifying  downstream  residents 
and  public  officials,  in  case  evacuation  of  downstream  areas  is 
necessary. 

e.  Maintenance  and  Inspection  Procedures:  The  owner 
should  develop  written  maintenance  and  inspection  procedures 
in  the  form  of  checklists  and  step-by-step  instructions. 


VISUAL  OBSERVATIONS  CHECKLIST  I 
(NON-MASONRY  IMPOUNDING  STRUCTURE) 
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APPENDIX  C 
PHOTOGRAPHS 


.f  Piti’-r'ii' 


PHOTOGRAPH  DESCRIPTIONS 


Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 


1  Impoundment  Zone  from  crest  of  embankment. 

2  Upstream  Slope  from  left  abutment. 

3  Crest  from  right  edge. 

4  Upper  R-^.it  Groin,  looking  downstream. 

5  Crest  and  Upper  Right  Abutment. 

6  Downstream  Slope,  central  portion  from  right  abutment. 

7  Downstream  Slope,  central  portion  from  access  road. 

8  Downstream  Slope,  upper  portion  from  below. 

9  Access  Road,  looking  upstream  from  central  portion  of 
downstream  slope. 

10  Eroded  Area. 

11  Spring  in  eroded  area  shown  in  Photo  10. 

12  Drainage  Ditch  and  Culvert  along  access  road. 

1 3  Upper  Right  Abutment. 

14  Downstream  Slope  from  access  road. 

15  Downstream  Slope,  lower  portion. 

1 6  Downstream  Slope. 

17  Right  Groin,  central  portion. 

18  Erosion  in  Right  Groin,  central  portion. 

19  Spring  in  Right  Groin. 

20  Erosion  in  right  groin  below  spring  shown  in 
,  Photo  19  above. 

21  Slough  on  downstream  slope  near  access  road. 

22  Slough  on  lower  downstream  slope. 

23  Toe  of  Slough  shown  in  Photo  22. 

24  Slough  on  a  lower  left  abutment. 
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Photo  25  Slough  and  Flume  on  lower  downstream  slope. 


Photo  27  Lower  Downstream  Slope  and  Toe. 

Photo  28  Flume  showing  underseepage. 

Photo  29  Seepage  Collection  Pond  and  rock  toe  buttress. 


Photo  30  Seepage  Collection  Pond.  Note  springs  below  high 
water  line. 


Photo  31  Downstream  Hazards. 

Photo  32  Seepage  from  slough  in  adjacent  hillside. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology:  The  dam  overtopping  analysis  was  aQQompllshed 
using  the  systemized  oomputer  program  HEC-1  (Dam  Safety  Ver¬ 
sion),  July,  1978,  prepared  by  the  Hydrologic  Engineering 
Center,  U.S.  Army  Corps  of  Engineers,  Davis,  California.  A 
brief  description  of  the  methodology  used  in  the  analysis  is 
presented  below. 

1.  Precipitation :  The  Probable  Maximum  Preoipitation 
(PMP)  is  derived  and  determined  from  regional  oharts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Report  No.  33"  prepared  by  the  U.S.  Weather  Bureau. 

The  index  rainfall  is  reduced  from  10£  to  20g  depending 
on  watershed  size  by  utilization  of  what  is  termed  the  HOP 
BrooK  adjustment  factor.  Distribution  of  the  total  rainfall  is 
made  by  the  computer  program  using  distribution  methods  de¬ 
veloped  by  the  Corps. 

2.  Inflow  Hydrograph:  The  hydrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying  a 
hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrcgraph  for  reservoir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This 
method  requires  calculation  of  several  key  parameters.  The 
following  list  gives  these  parameters,  their  definition  and  how 
they  were  obtained  for  these  analyses. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L» 

Distance  from  centroid  of 
watershed  to  outlet 

From  USGS 

7.5  minute 
topographic  map 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  USGS 

7.5  minute 
topographic  map 

"Developed  by  the  Corps  of  Engineers  on  a  regional 
basis  for  Pennsylvania. 
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3.  Routing:  Reservoir  routing  ie  aooomplished  by  using 
Modified  Puls  routing  techniques  where  the  flood  hydrogreph  is 
routed  through  reservoir  storage.  Hydraulio  oapaoities  of  the 
outlet  works,  spillways  and  the  orest  of  the  dam  are  used  as 
outlet  oontrols  in  the  routing. 

The  hydraulic  capaoity  of  the  outlet  works  oan  either  be 
calculated  and  input  or  sufficient  dimensions  input  and  the 
program  will  oaloulate  an  elevation-disoharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area-elevation  rela¬ 
tionship  from  whioh  the  ooaputer  calculates  storage.  Surfaoe 
areas  are  either  planimetered  from  available  mapping  or  USGS 
7.5  minute  series  topographic  maps  or  taken  from  reasonably 
aocurate  design  data. 

Dam  Overtopping:  Using  given  percentages  of  the 
PMF ,  the  computer  program  will  calculate  the  percentage  of  the 
PMF  whioh  can  be  controlled  by  the  reservoir  and  spillway 
without  the  dam  overtopping. 

5.  Benchmark:  Due  to  the  lack  of  design  drawings, 
the  pool  level  was  assumed  to  be  at  Elevation  1100.0.  This 
was  used  as  the  benchmark  for  all  field  measurements  per¬ 
formed  for  this  Phase  I  investigation. 


HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Predominately  woodland  and 
impoundment  zone. 

ELEVATION  TOP  NORMAL  POOL 

(STORAGE  CAPACITY):  1100  ±  (209  aore-feet). _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL 

(STORAGE  CAPACITY):  1150  A  (1,710  aore-feet) _ 


1 

1 


ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown 

ELEVATION  TOP  DAM:  1152.7  (measured)  1150.0  (assumed  minimum) 
OVERFLOW  SECTION 

a.  Type  None _ 

b.  Elevation  N/A 

c.  Width  N/A  ~  ~  ~ 

d.  Length  N /k  ~  . 

e.  Location  Spillover  N/A _ 

f.  Number  and  Type  of  Gates  N/A _ 

g.  Side  Slopes  N/A _ 

OUTLET  WORKS 


a.  Type  None 


b. 

Location 

N/A 

c . 

Entrance  Inverts 

TT7a 

d. 

Exit  Inverts  N/A 

e. 

Emergency 

Drawdown 

Facilities 

N/A  “ 

HYDROMETEOROLOGICAL 

GAGES 

a. 

Type  None 

b. 

Location 

N/A 

c . 

Records 

None 

MAXIMUM  REPORTED  NON-DAMAGING 
DISCHARGE  None  reported 


'  A 

j 
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HEC-1  DAM  SAFETY  VERSION 
HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Harmar  Refuse  Bank 


NDI  ID  NO. 
PA  00835 


Probable  Maximum  Precipitation  (PMP) 

24.0* 

Drainage  Area 

0.14  sq.  mi . 

Reduction  of  PMP  Rainfall  for  Data  Fit 

0.8  (24.0) 

Reduce  by  20#,  therefore  PMP  rainfall 

=19.2  in. 

Adjustments  of  PMF  for  Drainage  Area  (Zone  7) 

102# 

6  hrs. 

12  hrs. 

120# 

24  hrs. 

130# 

48  hrs. 

140# 

Snyder  Unit  Hydrograph  Parameters 

Zone 

24** 

CP 

0.45 

c? 

1.6 

L’  = 

0.23  mile 

tp  S  Ct  (L*)0-6 

0.66  hour 

Loss  Rates 

Initial  Loss 

1.0  inch 

Constant  Loss  Rate 

0.05  inch/hcur 

Base  Flow  Generation  Parameters 

Flow  at  Start  of  Storm  1.5 

cfs/sq.mi=0.21  cfs 

Base  Flow  Cutoff 

0.05  x  Q  peak 

Recession  Ratio 

2.0 

a  i2S4  -m  vatiow  m&mmm 
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FLOOD  HYDROORAPH  .-PACKAGE  ( HEC- 1 ) 

DAM  SAFETY  VERSION  JULY  1978  - 

LAST  MODIFICATION  26  FEB  79 


'  1":;  A1  NATIONAL  PROGRAM  FOR  THE  INSPECTION  OF  NON  FEDERAL  DAMS 
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Qeomorphology 

Harmar  Refuse  Bank  Is  located  within  the  Pittsurgh 
Plateau  seotion  of  the  Appalachian  Physiographic  Provinoe. 
This  region  is  oharaoterised  by  gently  folded  sedimentary 
rooks  whioh  have  been  deeply  out  by  streams  to  form  steep 
sided  valleys.  The  dam  is  located  on  a  small  unnamed 
tributary  to  Guys  Run.  Hilltops  in  this  vicinity  lie 
between  elevations  1200  feet  and  1300  feet.  Relief  between 
these  rounded  hilltops  and  Guy's  Run  is  approximately  400 
feet. 

Structure 


The  site  lies  on  the  western  flank  of  the  McMurray 
Syncline,  a  northeast-southwest  trending  structure  which 
plunges  to  the  northeast.  Rock  strata  in  the  vicinity  of 
the  dam  dip  to  the  northwest  at  a  rate  of  about  0.5  degree. 

No  major  faulting  has  been  documented  in  the  area  of  the  dam 
and  no  observations  were  made  that  would  indioate  faulting 
in  the  rocks  outcropping  around  the  site. 

Stratigraphy 

Rocks  outcropping  in  the  area  of  the  dam  belong  to  the 
Glenshaw,  Casselman  and  Monongahela  Formations  whioh  are  all 
of  Pennsylvanian  Age.  These  formations  consist  of  cyclic 
sequences  of  sandstone,  shale,  red  beds,  thin  limestone  and 
coal.  The  Ames  Limestone,  a  highly  fossiliferous  marine 
limestone,  marks  the  top  of  the  Genshaw  Formation,  while  the 
Pittsburgh  Coal  marks  the  bottom  of  the  Monongahela  Formation. 
A  notable  rock  type  in  the  Glenshaw  and  Casselman  Formations 
is  the  landslide-prone  red  clayshale.  Known  locally  as  the 
"Pittsburgh  Red  Beds",  these  rock  strata  may  be  responsible 
for  the  anoient  landslides  common  in  this  rock  sequence. 

Mining  Activity 

The  Upper  Freeport  Coal  Seam  lies  approximately  300 
feet  beneath  the  dam  and  is  possibly  affected  by  deep  mining. 
The  Pittsburgh  Coal  Seam  outcrops  in  the  hilltops  to  the 
east  and  south  of  the  site  and,  for  the  most  part,  has  been 
removed  by  strip  mining. 
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